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Monday, 20th March 1876.
SIR WILLIAM THOMSON, President, in the Chair.
The following Communications were read:—
:i
1. On the Connection between Cohesion, Elasticity, Dilatation,
and Temperature. By Professor George Forbes.
 r!
(Abstract.)
At various times there have arisen supporters of one or other of. j.i f";
two extreme hypothesis concerning the nature of what we define i;| !r'
as force. These are the hypothesis of "action at a distance" and ilhl•*• '
of " no action at a distance."
According to the latter hypothesis,, the centre of gravity of no
body, however large or however small, can be moved from a posi-
tion of rest, nor can its motion be altered in direction or amount,
except by direct collision with another portion of matter.
Starting from this supposition as a basis of argument, and without
assuming anything further as to the manner in which the different
physical forces are caused by collisions, it is possible to arrive at
some very general theorems; and from these theorems conclusions
may be drawn as the nature and connection of some of the physical
forces, which are necessarily true if the hypothesis of no action at
a distance be true.
The principal result of these theorems is the following:—Let a
rod be chosen of any substance whose cohesion and elasticity do I £
not vary enormously with the temperature. Let a be its expan-
sion, in terms of its length, when the temperature is raised 1°.
Let /? be the compression of the same rod, in terms of its length,
when a unit weight is supported at its summit. Let c be the
number of these units which, when suspended by the rod, suffice
to break it by sudden rupture. Let 6 be the absolute temperature
at which all these experiments are made. Then the theory leads us
to the conclusion that
Only a few experiments have been made by which we can test
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this law. But the following values are the most accurate, and
tend to prove the truth of the law. The apparent discordance in
the case of iron is in part due to the variations in the qualities of
that metal in different specimens.
Gold,
Silver, . . . .
Copper, . . . .
Platinum, . . .
Iron,
fie
e .
•00001484
•00001796
•00001511
•00001006
•00001573
a
•00001358
•00001809
•00001481
•00000851
•00001220
In calculating this table, the values of c from the experiments
of M. Wersheim are used; those of a from the experiments of Mr
Mathiessen (except iron); those of (3 from the experiments quoted
by Prof. Balfour Stewart in his Text-Book; and the assumed
temperature is 18° C, or 283° absolute temperature.
l
2. Notice of the Completion of the Works designed by Sir
Charles A. Hartley, E.B.S.E., for the Improvement of the
Danube. By David Stevenson, Esq., V.P.E.S.E.
In 1868 I presented to the Society, ou behalf of Sir Charles A.
Hartley, a memoir published by the European Commission of the
Danube, on the improvement of that river, and at the same time
gave a notice of the works designed by Sir Charles Hartley for
effecting that important object. These works have now been com-
pleted, and Sir Charles Hartley has again asked me to present to
the Society a second memoir published by the Commission, which
brings the history of the works constructed under their charge down
to the time of their completion in 1873.
In supplement of the notice formerly communicated, which
referred to a work in progress, it may not be uninteresting, now
that the work is completed, to state briefly what has been effected
by this most important and successful example of hydraulic
engineering.
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